Optimal Location of Intermodal Freight Hubs by Racunica, Illia & Wynter, Laura
HAL Id: inria-00072545
https://hal.inria.fr/inria-00072545
Submitted on 24 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Optimal Location of Intermodal Freight Hubs
Illia Racunica, Laura Wynter
To cite this version:
Illia Racunica, Laura Wynter. Optimal Location of Intermodal Freight Hubs. [Research Report]
RR-4088, INRIA. 2000. ￿inria-00072545￿
IS
S
N
 0
24
9-
63
99
   
   
 IS
R
N
 IN
R
IA
/R
R
--
40
88
--
F
R
+
E
N
G
ap por t  
de  r ech er ch e 
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origin, i
mega-hub, k
destination, l
mega-hub, j
Direct route
Origin-to-mega-hub
Shuttle service (between mega-hubs)
Mega-hub-to-destination
2VgaX p Om19vV p OQk\"O p cdXzc L Xz: z["cfO h VW\]Vb_ZO p [ p VgOQcq^ p [m\ iZ`ZVbk[eYN^ p VW"Vb_: h Ojcf\]Vb_z["\]VW^7_`<[eV p
cf^«["cl\f^Vb_zkYWX h O . ^B?cl^7_ h V p OQk\ p ^7XZ\fOjcj
¢ªO© p c]\?Pm[ ¡ O\ L O©^"YWYW^BVW_Z«[7cfcdXzPm`Z\]VW^7_F
j	 } ¶	 % ! &
  % N
	I L 1s u wxuy 
 s y  %%  N { LQM 1s u
G u  u K uy 
 s y ! %0 
 ,& $!$
 !"%

   !$#$%    % !%  ! '&
$$% 
 !	 
$  %  !$& # % >  
 !  ! % 
  
 /%% )1i2Ae +]`4 {   %%   e!2\[ +]4 0  
KL Oj_N§zuO L [I"O\ L O©^"YWYg^BVb_Z«` p ^7`@O p \ i«^e\ L Ox^a:rsOjk\]VW"OáXz_zk\]VW^7_N
  ¶   ¶ á ¶ ,% 
#%& #$%;! '&
$ < )?>,2>2A@ +  % ! 
$ & 4!$
!"% 
 , %  !$& # % !$  
$  ! # %-! &
$
  )12 12\@ + !! "%   )F>,2>2 +4
 !   
$,"%  ! & #$% >2 > 
KL O p OjcdXZYW\]Vb_Z©k^7_<k[I"O1k^7cf\ L Xz%Yg^Zkj[e\]VW^7_P^ h OYZVbc"VW"OQ_\ L Oj_aiO  Xz["\]VW^7_zc )  +-§ ) j~"+}["_ h k^a_zc]\ p ["VW_a\
cfO\ ) "+Ç§ ) &"+#" )  +Ç
#$ %`"$ ')#"$ % "o '& ,S"$}^)(  ++*r,$.-,%*
,s_^ p h O p \]^\d[ ¡ OVW_a\]^?[7kk^7Xz_a\N\ L O O'´Ojk\F^e:\ L OqOjO ¡ Ygi p O  XZOj_zki^a_\ L O \ p [I7OYek^ac]\dc§Q^7_zO k^7XzY h ^ p P%XZYW["\]O
[áXZYWYgi h i:_<["PVWkP^ h OYVb_ L Vbk L \fVWPOmVbcOnz`ZYgVbkVW\]YWi Vb_zkYbX h O h [7c[`z[ p [7P%Oj\]O p §´["_ h §´^ p Onz["Pm`ZYWO"§N^B7O p
[qOjO ¡ Ygi L ^ p VW¬^7_F?=^BqOj"O p §\ L O p OjcdXZYW\]Vb_Zk^aPm`ZYgOnZVg\ iª^e\ L OP^ h OYqq^aXZY h @OcfVga_ZVg@k[7_7\j ,s_zc]\fOj[ h §
uO L [I"Ok L ^ac]OQ_*\]^VWPm`ZYWVWkVg\fYgi \d[ ¡ OVb_7\f^[7kk^aXz_a\?\ L O%O5OQk\^"\]VbPOVW\ L Vb_ [c]\d[e\fVWk%P%^ h OjY\ Lzp ^7XZ L ["_
[7`z` p ^7` p Vb[e\]O©k["YgVb p [e\fVg^a_^e\ L O_Z^7_ZYWVb_ZOj[ p \fO p P Vb_\ L Ok^7cf\qáX<_zk\fVg^a_N
TaVb_zkO@^"\ L h V p OQk\Vg\fVW_zO p [ p VgOQc["_ h VW\]Vb_ZO p [ p VgOQc`z[7cfcfVb_Z \ Lzp ^aXZ L¨L Xz!_Z^ h Ojcm[ p OPm["VW_a\f["VW_zO h Vb_¨\ L O
P^ h OjY¾§QqOqk["_ h O@_ZO[l7Oj_ZO p Vbkk^a_zk[I7Ok^7cf\´áXz_zk\]VW^7_N§B[7_ h k["YgVb p [e\]OVW\fc}`z[ p ["PO\fO p cNc]^\ L [e\\ L O Vb_a\]O pfL Xz
c L XZ\]\fYgOu\ p Vb`%@Ojk^7POjcP^ p OOQk^7_z^7PVWkq\ L ["_\ L O h V p OQk\c]O p :VbkOq["\\ L OlPVW_ZVbPX<P qOjO ¡ YWi© p O  XzOj_zki_ZOO h O h
\f^Pm[ ¡ O©\ L Oc L XZ\f\]YWOcfO p aVbkO©:Vb["ZYWO"u¯q^a_zcfV h O p \ L O<2VW7X p O«© L Vbk Lp Oj` p OQc]OQ_7\dcl\ L OxVW\]Vb_ZO p [ p ik L ^"VbkOjcu^ p
Ë}Ëº@zÖÔAA
   ! !$ !$,& %
a
c(x)
direct link cost function
inter-hub or hub-to-destination cost function
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c(x)
piecewise-linear cost curve
concave cost curve
1                       2                            3                          4                          M=5
x = 2.5
hh-m   is  0.5 for each piece  m,  in  1,...M
flow on this pair,
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c(x)
piecewise-linear cost curve
1                       2                            3                          4                          M=5
x = 2.5flow on this pair,M^=3
Flow on pieces 4 and 5 are fixed to zero
Active variables in the next iteration 
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